Introduction
The white mahoganies are a distinct and readily recognised group of 12 species, with seven described here as new. The group is eastern in distribution, ranging from the Cooktown district of Queensland south to around Sydney in New South Wales. Habitat is mainly coastal, extending to the western slopes of the Great Divide in some parts, but not onto the colder tablelands regions.
This account presents the results of studies over 10 years, including extensive field study. All taxa have been studied in the field, and the collections held by BRI, CANB and QRS have also been examined. Selected specimens cited are listed in geographical regions, within which they are listed in alphabetic order of collector. Terminology and nomenclature follows previous papers in this series (see Hill & Johnson 1995) . Seedlings of all species have been grown at the Royal Botanic Gardens Sydney.
Taxonomic history
The first white mahogany species recognised was E. acmenoides Schau. (Schauer 1843) , followed by E. umbra R. Baker (1901) and E. carnea R. Baker (1906) . Bentham (1867) reduced E. acmenoides to a variety of E. pilularis, although this status was shortly after reversed by Mueller (1884) . Bentham included E. pilularis var. acmenoides in the large Section Renantherae, with no further subdivision. The white mahoganies were first formally recognised as a distinct taxonomic entity by Blakely (1934) , although Maiden had earlier informally segregated the White Mahogany species group (below).
Maiden recognised only two species in the White Mahoganies, E. umbra and E. acmenoides, reducing E. carnea to a variety of the latter (Crit. Revis. Eucalyptus [abbreviated to 'CR' hereafter] 1: 264). These two species he placed in anther section Renantherae (CR 6: 526) . Maiden later (CR 7: 121) placed these species in seed series 'Pyramidales-D-shaped', with the White Mahoganies in a separate subgroup denoted only as 'f '. He had earlier (CR 6: 141) separated the White Mahoganies informally on the basis of timber (timber group 1, Pale Hardwoods, subgroup C, White Mahoganies), and had also placed them in a bark group 'Pachyphloiae', the stringybarks (CR 6: 49) , following Mueller (1859) .
Inflorescences comprise solitary, usually 7-11-flowered axillary umbellasters, sometimes aggregated on more or less leafless lateral or terminal shoots which may then grow out vegetatively. Flower number is greater that 11 in some species. It is difficult to give precise numbers in these cases because crowding of primordia causes abortion of many buds, and bud numbers recorded in descriptions below as 'more than 11'.
Buds are fairly uniform in shape: ovoid to fusiform with a single persistent calyptra that is broadly conical to hemispherical and usually apiculate or rostrate. Buds are pedicellate in all taxa, and pedicel length remains the same in flowers and fruits. Filaments are irregularly flexed and all fertile, and anthers are reniform and dehiscent through confluent slits. The style base is not sunken into the top of the ovary, and the stigma and style tip is clearly engaged in a pit in the calyptra in some taxa, but not in others. The stigma is tapered and shortly papillate.
Seeds are pyramidal or cuboid, angular, lightly sculptured and red-brown to greybrown, with a terminal hilum on the smaller ventral face. Chaff is similar in colour and texture to fertile seeds.
Phylogeny
A series of papers by Ladiges and collaborators has addressed aspects of the phylogeny of subgenus Monocalyptus (Ladiges, Humphries & Brooker 1983 , 1987 Ladiges & Humphries 1986; Ladiges, Newnham & Humphries 1989) . Ladiges et al. (1983) provided a cladistic analysis of the eastern Australian groups of the subgenus and thus aimed to identify sister groups for use as outgroups in more detailed analyses. Ladiges et al. (1987) attempted the same for Western Australian taxa. However, the two treatments are not consistent with each other, and several important characters have been either misinterpreted or incorrectly scored.
The 1983 analysis of eight composite taxa used 16 characters, three of which are synapomorphies for the subgenus and another six of which are autapomorphies. A further three are polymorphic in some taxa, leaving four informative characters on which to base the analysis. This analysis omitted all Western Australian taxa, and the results suggested that the White Mahogany group may be paraphyletic.
The 1987 analysis took a very different approach, using 51 characters across 29 species as terminal taxa. Characters were often detailed morphological measurements, and a number of individual species were chosen as terminal taxa to represent much larger groups, particularly for the eastern taxa. This introduced inconsistencies since some of the taxa chosen to represent eastern groups are highly apomorphic within groups of otherwise quite morphologically different species (e.g. E. planchoniana ostensibly representing the blue-leaved ash group). The choices of E. acmenoides to represent the mahoganies and the lineage leading to the stringybarks, and E. pilularis to represent the 'peppermints' was also not supported by the 1983 analysis; this had indicated that E. acmenoides was a sister to all other eastern species, that the mahoganies were paraphyletic, and that E. pilularis was unresolved with respect to a group comprising the peppermints, the stringybarks and the ashes. The 1987 analysis suggested that section Renantheria sensu Johnson (1976) may be paraphyletic.
Detailed analysis of relationships within subgenus Monocalyptus is beyond the scope of this paper, albeit highly desirable in the light of the above. Examination of characters defining the White Mahoganies reveals that many may be shared plesiomorphic states (Table 1) . The opposite, sessile and stem-clasping juvenile leaves are clearly apomorphic within Monocalyptus, but similar characteristics are also seen in peppermints, blackbutts and black sallees. Characters marked * are plesiomorphic or general within Monocalyptus.
Habit: woodland or forest trees*.
Lignotubers: present, not developed into mallee form*.
Bark: persistent, long-fibrous, fibres brittle rather than flexible*.
Cotyledons: large, red-pigmented beneath.
Seedling leaves: opposite, sessile, stem-clasping.
Leaf venation: regularly pinnate, at an intermediate angle to the midrib (40-60°)*.
Higher orders of venation: complete, finely reticulate*.
Oil glands: small, spherical, numerous, situated on and between fine reticulate veins.
Inflorescences: solitary, axillary, 7-11-more than 11-flowered, sometimes aggregated*.
Buds: ovoid to fusiform*.
Calyptra: single, persistent, broadly conical to hemispherical, apiculate or rostrate*.
Filaments: irregularly flexed, all fertile*.
Anthers: reniform, dehiscent through confluent slits*.
Style base: not sunken*.
Style tip: variable, engaged in a pit in the calyptra in some taxa, but not in others.
Stigma: tapered, shortly papillate*.
Seeds: pyramidal or cuboid, red-brown to grey-brown*.
Hilum: terminal*.
Chaff: similar in colour and texture to fertile seeds*.
These groups are not placed with the White Mahoganies by any other characters, suggesting that this leaf morphology has arisen more than once. If this is so, it may be regarded as a synapomorphy uniting the White Mahoganies. The large cotyledons are also not shared within Eastern Australian Renantheria, but are held in common with many Western Australian monocalypt taxa, suggesting that this condition is plesiomorphic, and has been lost in many eastern taxa. However, the extremely close overall morphological similarity within the group suggests that the White Mahoganies are a close natural group. High levels of homoplasy in characters at this level make morphological data inadequate in resolving certain relationships, and the white mahoganies are here treated as a group although this is not unequivocally demonstrated. The subseries below are defined on combinations of character states that that are in themselves not clearly apomorphic, but in combination form congruent sets that allow a practical subdivision.
Taxonomic treatment
The White Mahoganies are here placed as a series (series Acmenoideae) in section Renantheria of subgenus Monocalyptus, in the extracodical system of Pryor and Johnson (1971) . This section was treated as Series Renantherae by Bentham (see above) and Section Renantherae by Maiden (see above). Renantheria is a large and widespread group, occurring predominantly in wetter parts of eastern Australia (Fig. 1) . Although Pryor and Johnson (1971) included Western Australian taxa in Renantheria, we would now exclude these and restrict the section to eastern Australian taxa only.
About 120 species make up the section as now defined. Taxonomy below this level is far from clearly resolved, Pryor and Johnson (op cit.) placing the 61 species then recognised in 4 series. Chippendale (1988) recorded 75 species in 13 series, these corresponding to Pryor & Johnson groups at various ranks but with no indication of hierarchical relationships among the somewhat heterogeneous 'series'.
Section Renantheria is unambiguously defined as a natural group by the reniform anthers dehiscing through confluent slits. The combination of characters listed in the diagnosis below define the White Mahogany group (series Acmenoideae) within the section and within the genus.
Series Acmenoideae
Juvenile leaves glabrous, glossy, green, opposite for several to many pairs. Adult leaves hypostomatic or amphistomatic, concolorous or discolorous. Bark long-fibrous, fibres brittle. Filaments irregularly flexed. All stamens fertile. Seeds red-brown to grey-brown.
Formally treated as series White-mahoganies Blakely by Chippendale (1988). Chippendale's name is not part of the extra-codical system of classification used here and derived from Pryor and Johnson (1971) , and is not used for reasons previously stated (Hill & Johnson 1995) .
The white mahoganies are a group of 12 species, ranging in distribution from the Cooktown district of Queensland south to around Sydney in New South Wales. Habitat is mainly coastal, extending to the western slopes of the Great Dividing Range in some parts, but not onto the colder tablelands regions or into drier regions (Fig. 1) .
Three subseries are recognised. E. helidonica is distinguished by the narrow juvenile leaves which remain opposite, sessile and stem-clasping until the plant reaches several (2-3) metres in height, which is considerably longer than in any other species of White Mahogany. Adult leaves differ from those of the other White Mahoganies in being dull and strongly discolorous.
The epithet is from the occurrence centred on the settlement of Helidon, west of Brisbane.
Distribution: restricted to the Helidon district and nearby ranges in southern Queensland (Fig. 3) .
Ecology: locally frequent in dry sclerophyll woodland on sandstone. Distinguished by the following combination of characters: juvenile leaves narrow; adult leaves thin, lanceolate to broad-lanceolate, hypostomatic, strongly discolorous; fruit globular to hemispherical, thin-walled; disc steeply depressed; valves enclosed with apices at rim-level.
Hybrids are recorded with E. cloeziana, E. pilularis and E. eugenioides. The first is of particular note in that it crosses the subgeneric boundaries of Pryor & Johnson (1971) .
Distribution: Proserpine to Sydney, somewhat sporadic in the north of the range (Fig. 3) .
Ecology: usually a component of wet sclerophyll forests, often on sloping sites on reasonably fertile loamy or clayey soils. Valves enclosed, flat or raised at up to 30°. Seeds 1-1.5 mm long. (Fig. 4 ).
E. contracta differs from E. acmenoides in the narrower juvenile and adult leaves, the urceolate fruit and the deeply enclosed valves.
The epithet is from the Latin, contractus, restricted, referring both to the restricted and isolated distribution of the subspecies, and to the restricted orifice of the fruit.
Distribution: endemic to Blackdown Tableland, west of Rockhampton, Queensland (Fig. 3) . (Fig. 5 ).
Ecology
E. apothalassica is is distinguished within the series by the lanceolate juvenile leaves, weakly to moderately discolorous adult leaves, and small fruits with slender pedicels.
Intergradation occurs with E. acmenoides in somewhat wetter sites in the north-east of the range of E. apothalassica where the ranges adjoin and E. apothalassica extends to the east of the Great Dividing Range.
Distribution: south-central Queensland, generally west of the Great Dividing Range, from around Eidsvold south to Inglewood, just extending into New South Wales near Yetman (Fig. 3) .
Ecology: a component of dry sclerophyll forest or woodland on sandy soils, often over sandstone. Tree to 25 m tall. Bark persistent to smaller branches, stringy, grey. Cotyledons obreniform. Juvenile leaves sessile, broad-lanceolate, to c. 12 cm long, to c. 50 mm wide. Intermediate leaves becoming disjunct late, broad-lanceolate, straight, entire, glossy green, sessile, becoming petiolate later, 10-15 cm long, 45-60 mm wide; petioles 0-3 mm long. Adult leaves disjunct, broad lanceolate to ovate, falcate or straight, acute, oblique or basally rounded, entire, semi-glossy, mid green, thick, unequally amphistomatic, moderately discolorous, 6-12 cm long, 20-50 mm wide; petioles narrowly flattened or channelled, 8-16 mm long. Intramarginal vein distinct, continuous, 1-3 mm from margin. Conflorescence simple, axillary; umbellasters 7-11-flowered. Peduncles terete, 9-21 mm long. Pedicels terete or angular, 2-8 mm long. Buds ovoid, 7-8 mm long, 3.5-4 mm diam. Calyptra rostrate, about as long as hypanthium, as wide as hypanthium. Fruits hemispherical, pedicellate, 3-or 4-locular, 6-8 mm long, 7-8 mm diam. Calyptra scar flat, c. 0.2 mm wide. Stemonophore depressed to flat, c. 0.2 mm wide. Disc flat, 0.5-1.5 mm wide. Valves rim-level to exserted, raised at 30-60°. Seeds 1.5-2 mm long. (Fig. 6 ).
E. uvida is nearest to E. irritans, from which it is distinguished by the broader and more discolorous adult leaves
The epithet is from the Latin uvidus, moist or humid, referring to the occurrence of this species in wetter forests. 
Eucalyptus irritans L.A.S. Johnson & K.D. Hill, sp. nov.
Inter seriem Acmenoideae distinguitur foliis juvenilibus lanceolatis, foliis adultis amphistomaticis leniter discoloribus, fructibus magnis pedicellis brevioribus crassioribusque. Tree to 20 m tall. Bark persistent to smaller branches, stringy, grey. Cotyledons obreniform, 7-9 mm wide. Juvenile leaves opposite, lanceolate, sessile, 7-10 cm long, 14-23 mm wide. Intermediate leaves becoming disjunct early, lanceolate to broad lanceolate, straight, crenate, glossy green, petiolate, 6-11 cm long, 15-30 mm wide; petioles 3-5 mm long. Adult leaves disjunct, narrow lanceolate to lanceolate, falcate or straight, acuminate, oblique or basally tapered, entire to undulate, glossy to semiglossy, mid green, thick, unequally amphistomatic, weakly discolorous, 6-12 cm long, 9-26 mm wide; petioles narrowly flattened or channelled, 8-18 mm long. Intramarginal vein distinct, continuous, 1-2 mm from margin. Conflorescence simple, axillary; umbellasters 7-11-or more flowered. Peduncles terete or slightly angular, 7-18 mm long. Pedicels terete to angular, robust, 3-6 mm long. Buds ovoid, 7-8 mm long, 3-4 mm diam. Calyptra rostrate, 1-1.5 times as long as hypanthium, as wide as hypanthium. Fruits globular to hemispherical, pedicellate, 3-or 4-locular, 6-7 mm long, 6-7 mm diam. Calyptra scar flat, c. 0.2 mm wide. Stemonophore depressed, c. 0.2 mm wide. Disc depressed (concealed), 0.5-1 mm wide. Valves rim-level to exserted, raised at 30-80°. Seeds 1.5-2 mm long. (Fig. 8 ).
E. irritans is distinguished by the combination of amphistomatic, weakly discolorous adult leaves, lanceolate juvenile leaves and large fruits with short, thick pedicels.
The epithet is from the Latin irritans, irritant, in reference to the finely prickly bark. (Fig. 7) .
Distribution: northern Queensland, between Lakeland Downs and Charters Towers
Ecology: dry sclerophyll woodland on poor sandy soils. 
Eucalyptus portuensis K.D. Hill, sp. nov.
Inter seriem Acmenoideae distinguitur foliis juvenilibus latis persistentibus, fructibus plusminusve globosis disco angusto descendenti. Tree to 10 m tall. Bark persistent to smaller branches, stringy, grey. Cotyledons obreniform. Juvenile leaves opposite, sessile, ovate, to 8 cm long, to 50 mm wide. Intermediate leaves becoming disjunct late, ovate, straight, entire, glossy green, petiolate, 9-14 cm long, 35-65 mm wide; petioles 2-5 mm long. Adult leaves disjunct, lanceolate, falcate or straight, acuminate, basally tapered, entire to undulate, glossy, mid green, thin, unequally amphistomatic, discolorous, 6-12 cm long, 10-25 mm wide; petioles narrowly flattened or channelled, 8-14 mm long. Intramarginal vein distinct, continuous, 1.5-2 mm from margin. Conflorescence simple, axillary; umbellasters 11-or more flowered. Peduncles terete to quadrangular, 8-17 mm long. Pedicels angular, 3-6 mm long. Buds ovoid to rostrate, 6-8 mm long, 3-4 mm diam. Calyptra conical to rostrate, about as long as hypanthium, as wide as hypanthium. Fruits globular to hemispherical, pedicellate, 4-locular, 5-7 mm long, 5-7 mm diam. Calyptra (Fig. 9 ).
E. portuensis is distinguished by the broad (ovate to orbicular) juvenile leaves that persist on young plants and coppice shoots, and the globular to hemispherical fruits with a narrow, depressed disc.
The epithet is from the Latin portuus, port or harbour, with the termination -ensis, an inhabitant of, from the occurrence and initial discovery of this species around Shute Harbour.
Distribution: known only from the vicinity of the Whitsunday Passage, on the mainland around Shute Harbour and on several of the offshore continental islands (Fig. 7) .
Ecology: dry sclerophyll forest or woodland on slopes, near the sea. 
Eucalyptus mediocris L.A.S. Johnson & K.D. Hill, sp. nov.
Inter seriem Acmenoideae distinguitur foliis adultis intermediisque crassis concoloribus, fructibus majusculis ovoideis margine hypanthii incrassato disco descendenti, pedicellis crassis.
Type: Queensland: 10 km north of Glenhaughton on Bauhinia Downs road, K.D. Hill 4867, 24 Oct 1996 (holo NSW; iso BRI, CANB) .
Tree to 25 m tall. Bark persistent to smaller branches, stringy, grey. Cotyledons obreniform, c. 9 mm wide. Juvenile leaves opposite, lanceolate, sessile to petiolate, to 11 cm long, to 25 mm wide; petioles 0-2 mm long. Intermediate leaves opposite, becoming disjunct later, lanceolate to ovate, straight, entire, dull to semiglossy, midgreen, petiolate, 8-13 cm long, 20-55 mm wide; petioles 4-9 mm long. Adult leaves disjunct, lanceolate to broad lanceolate, falcate, acuminate, oblique, basally tapered or rounded, entire, semi-glossy, mid-to dark green, thick, amphistomatic, concolorous or weakly discolorous, 6-15 cm long, 12-33 mm wide; petioles narrowly flattened or channelled, 10-22 mm long. Intramarginal vein distinct, continuous, 1-3 mm from margin. Conflorescence simple, axillary; umbellasters 7-11-flowered. Peduncles terete or angular, 7-20 mm long. Pedicels angular, 3-7 mm long. Buds ovoid or fusiform, 7-11 mm long, 3.5-4.5 mm diam. Calyptra rostrate, 1-1.5 times as long as hypanthium, as wide as hypanthium. Fruits hemispherical to ovoid, pedicellate, 3-or 4-locular, 6-9 mm long, 6-10 mm diam. Calyptra scar flat, c. 0.2 mm wide. Stemonophore depressed to flat, c. 0.2 mm wide. Disc flat or moderately depressed (usually visible), 1-2 mm wide. Valves enclosed or rim-level, raised at 30-80°. Seeds 2 mm long. (Fig. 10 ).
E. mediocris is distinguished by the thick, concolorous adult and intermediate leaves and the relatively large, hemispherical to ovoid fruits with a thick hypanthium rim and thick pedicels.
The epithet is from the Latin mediocris, middling, referring to the medium-size tree habit of this species.
Distribution: widespread through central Queensland, from Blackdown Tableland to the Carnarvon Range (Fig. 7) .
Ecology: dry sclerophyll forest or woodland on sandy soils, often over sandstone. Tree to 20 m tall. Bark persistent to smaller branches, stringy, grey to red-brown. Cotyledons obreniform, c. 10 mm wide. Juvenile leaves opposite, lanceolate to broadlanceolate, sessile, to 11 cm long, to 35 mm wide. Intermediate leaves opposite, becoming disjunct later, lanceolate to broad lanceolate, straight, entire, glossy to dull dark green, sub-sessile, 6-16 cm long, 10-35 mm wide; petioles 0-1 mm long. Adult leaves disjunct, lanceolate, falcate or straight, acuminate, basally tapered, entire, glossy to semi-glossy, dark green, thick, amphistomatic, weakly discolorous, 7-17 cm long, 11-25 mm wide; petioles narrowly flattened or channelled, 10-20 mm long. Intramarginal vein distinct, continuous, 1-2 mm from margin. Conflorescence simple, axillary; umbellasters 7-11-flowered. Peduncles narrowly flattened or angular, 7-22 mm long. Pedicels angular, 2-7 mm long. Buds ovoid, 7-9 mm long, 3-4.5 mm diam. Calyptra conical or rostrate, about as long as hypanthium, as wide as hypanthium. Fruits globular or hemispherical, pedicellate, 4-locular (rarely 3), 6-9 mm long, 7-10 mm diam. Calyptra scar flat, c. 0.2 mm wide. Stemonophore flat, c. 0.5 mm wide. Disc flat or moderately depressed (usually clearly visible), 1-2 mm wide. Valves rim-level, flat to raised at up to 30°. Seeds 1.5-2 mm long. (Fig. 11 ).
E. psammitica is distinguished by the large fruits with a broad often level disc, in combination with the weakly discolorous adult leaves and the lanceolate to broad lanceolate juvenile leaves. Distribution: Grafton district (Fig. 12) .
Ecology: dry sclerophyll woodland on siliceous sandstone 
Subseries Umbrosae
Juvenile leaves remaining opposite for several internodes, intermediate leaves falcate, petioles twisted, bark fully persistent . Distinguished within the series by the semi-glossy, green adult leaves and the thick-walled, broad-rimmed fruits.
Occasional sporadic hybrids are recorded with E. haemastoma and E. racemosa.
Distribution: Taree to Port Jackson (Fig. 13) .
Ecology: dry sclerophyll woodland on sand or sandstone, often on skeletal soils on outcropping sandstone ridges. 
